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SYSTEM FOR SELECTING AN APPROPRIATE OPTICAL FIBER TYPE FOR A 

COMMUNICATION NETWORK 
m Background of the Invention 

03 5 Field of the Invention 

j| The present invention is generally directed to optical fiber communication 

^2 networks and, more specifically, to the selection of an appropriate optical fiber type for 

y a communication network. 

^; 10 Technical Background 

J5 Designers of optical fiber communication networks are required to select an 

ti appropriate optical fiber type for a particular communication network. Frequently, a 

decision on what optical fiber type is appropriate has required multiple discussions with 
optical fiber manufacturers. Thus, designers have typically contacted various 
1 5 manufacturers of optical fibers and, after receiving and reviewing the specifications for 

available optical fibers, have decided upon an appropriate optical fiber type for the 
communication network. This process frequently requires discussions on the 
communication network requirements with a customer representative of the optical 
fiber manufacturer, which are generally time consuming and expensive for both the 
20 customer and the optical fiber manufacturer. Further, the designers of a communication 

network have typically had to understand and access different technical parameters on 
various optical fiber types to determine an appropriate fiber type that adequately 
functions with other optical devices (e.g., optical amplifiers) specified for the network. 
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As mentioned above, a representative of an optical fiber manufacturer has 
typically supplied various information such that the designers, in conjunction with the 
customer representative, could determine an appropriate optical fiber type for a 
communication network. Frequently, there are undesirable delays between a customer 
5 requesting information and receiving the information from a vendor. Because various 

optical fiber types have different optical properties, e.g., dispersion and attenuation 
characteristics, it is desirable for the designers to have ready access to the optical 
specifications for various available optical fiber types under consideration, when 
designing a communication network. 
10 Therefore, there exists a need for an electronically accessible system that 

automatically recommends an optical fiber type for a communication network, based 
upon at least one technical parameter provided by a designer. It would also be 
desirable to provide customer/designer electronically accessible dispersion and 
attenuation information for optical fiber types available from a vendor. 

15 

Summary of the Invention 

An embodiment of the present invention is directed to an optical fiber selection 
system that automatically selects an appropriate optical fiber type for a proposed 
communication network, based on input from a user. In one embodiment, the system 

20 includes a user computer system that is in communication with a vendor computer 

system. The vendor computer system executes code and performs a number of steps. 
Initially, the vendor computer system receives at least one technical parameter 
associated with the proposed communication network from the user, via the computer 
system. Next, the vendor computer system automatically selects an optical fiber type 

25 for the communication network, based on the least one technical parameter. Finally, 

the vendor computer system provides the selected optical fiber type to the user, via the 
user computer system. 

Additional features and advantages of the invention will be set forth in the 
detailed description which follows and will be apparent to those skilled in the art from 

30 the description or recognized by practicing the invention as described in the description 

which follows together with the claims and appended drawings. 
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It is to be understood that the foregoing description is exemplary of the 
invention only and is intended to provide an overview for the understanding of the 
nature and character of the invention as it is defined by the claims. The accompanying 
drawings are included to provide a further understanding of the invention and are 
5 incorporated and constitute part of this specification. The drawings illustrate various 

features and embodiments of the invention which, together with their description serve 
to explain the principals and operation of the invention. 

Brief Description of the Drawings 

10 Fig. 1 is an electrical block diagram of an exemplary computer network, 

employed in practicing the invention; 
Cp Fig. 2A is a flow diagram of an optical fiber selection routine, according to an 

g§ embodiment of the present invention; 

y j* Figs. 2B-2C are flow diagrams further depicting how the routine of Fig. 2A 

CP 1 5 selects an appropriate optical fiber for a metropolitan and a long haul network, 

ifi respectively; and 

^ Figs. 3, 4 A, 4B and 5 are exemplary web pages that implement a user interface 

rp for the optical fiber selection routine of Fig. 2A. 

P 20 Detailed Description of the Preferred embodiment(s) 

According to an embodiment of the present invention, a fiber selection guide of 
a product design tool automatically selects an optical fiber type for a proposed 
communication network, based on at least one technical parameter entered into the 
guide by a user (e.g., a potential customer of an optical fiber manufacturer). In a 

25 preferred embodiment, the user accesses a vendor (e.g., a manufacturer) computer 

system, via an Internet connection, and after inputting (e.g., selecting) one or more 
technical parameters the user is provided with a selected optical fiber type for the 
communication network. It should be appreciated that the vendor computer system 
may also be remotely accessed through a dial-up connection or locally accessed via, for 

30 example, a local area network (LAN). In another embodiment, the product design tool 

also electronically provides dispersion and attenuation information for available optical 
fiber types. 
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Turning to Fig. 1, an exemplary computer network 100 is depicted. The 
exemplary computer network 100 includes four computer systems 108, 110, 112, and 
1 14 that may communicate with a network server 116, located within an intranet 1 1 8 
(e.g., a manufacturer LAN or metropolitan area network (MAN)). According to the 
5 present invention, the network server 116 implements code, which provides numerous 

web pages, which facilitate communication between the network server 116 and a user 
of one or more of the computer systems 108-1 14. As shown in Fig. 1 , the computer 
system 108 is coupled to an Internet service provider (ISPa) 104, via, for example, a Tl 
line and the computer system 1 10 is coupled to an Internet service provider (ISPb) 106, 
10 via, for example, a cable modem. The Internet service providers ISPa 104 and ISPb 

106 are coupled to a communication link 102 (e.g., a public switched telephone 
Cp network (PSTN)), which forms part of the computer network. The link 102 may, 

n§ however, take other forms, such as broadband, cable, wireless, etc. As shown, the 

network server 1 16, of the intranet 1 18, is also coupled to ISPb 106, via link 1 1 5 which 
15 is, for example, a Tl line. In this manner, the computer systems 108 and 110 can 

yj communicate with the network server 1 16 or computer systems 1 12 and 114, via the 

*~ network server 116. Any of the computer systems 108-1 14 may represent a user (e.g., 

W an external or internal customer) computer system that is in communication with the 

network server 116. 

20 According to the present invention, the network server (e.g., a vendor computer 

system) 116 implements code, which allows the network server 1 16 to communicate 
with the user computer system 108, as well as other computer systems. According to 
the present invention, the network server 116 also implements fiber selection code, 
which allows the network server 1 16 to perform a number of steps. Initially, the 

25 network server 116 receives at least one technical parameter associated with a proposed 

optical communication network from a user via, for example, the user computer system 
108. Next, the code running on the network server 116 automatically selects an optical 
fiber type for the proposed communication network, based on the at least one technical 
parameter received from the user. Finally, the network server 116 provides the selected 

30 optical fiber type to the user via, for example, the user computer system 108. 

According to another embodiment of the present invention, the network server 
116 can receive a network modeling request from the user. According to still another 




5 

embodiment of the present invention, the code running on the network server 116 can 
provide at least one of a wavelength dependent dispersion value, a graph of dispersion 
over a wavelength range and a specification for the selected optical fiber type to the 
user. According to yet another embodiment of the present invention, the code of the 
5 network server 1 16 is also configured to provide at least one of a wavelength dependent 

attenuation value, a graph of attenuation over a wavelength range and a specification 
for the selected optical fiber type to the user. 

The computer system 108 may be that of a competitive local exchange carrier 
(CLEC), a communication carrier, other service provider or of any other user that 
10 would benefit from accessing the product design tool. When communicating with the 

network server 1 16, a user at the computer system 108 generally provides at least one 
technical parameter to the network server 1 16 (e.g., by selecting an appropriate value), 
such that an optical fiber selection routine, executing on the network server 1 16, can 
select an appropriate optical fiber type. The technical parameters may include a 
-JJ 15 network type, a network length, a network channel plan, a network data rate, a network 

y upgrade data rate, an initial active network channel count, a maximum channel count, 

- an optical fiber count, an average unregenerated link length and a link count. It should 

^ be appreciated that other parameters can be utilized, depending on the selection 

15 algorithm implemented by the fiber selection routine. 

[ 20 While the computer system 108 preferably accesses the network server 1 16, via 

the Internet, it should be appreciated that the network server 116 may be locally 
accessed by a user through the computer systems 1 12 and 114 (e.g., through a local 
area network (LAN)) or may be accessed by another computer system through a dial-up 
connection or through a remote terminal (e.g., a laptop computer) with the code stored 

25 on a compact disk read-only memory (CD-ROM) accessed via a CD-ROM drive of the 

remote terminal. Preferably, the network server 116 includes a database (stored on a 
mass storage device) that stores information on a plurality of optical fiber types. 
However, it is contemplated that the computer system 1 14 may be a file server that 
communicates with the network server 1 16 and stores the various technical parameters 

30 on a plurality of optical fiber types in a database. As previously mentioned, 

communication between the network server 116 and the computer systems 108-1 14 is 
preferably facilitated by the plurality of web pages. 



Fig. 2A depicts an exemplary optical fiber selection routine 200 for selecting an 
appropriate optical fiber type for a communication network. The routine 200 is 
initiated in step 202, at which point control transfers to decision step 204. In step 204, 
the routine 200 determines whether a metropolitan network has been selected. If so, 
control transfers from step 204 to step 218. Otherwise, control transfers from step 204 
to decision step 206. In step 206, the routine 200 determines whether a long haul 
network has been selected. If so, control transfers from step 206 to step 208. 
Otherwise, control transfers from step 206 to step 204. In step 208, the routine 200 
allows a user to enter (e.g., select) various long haul network parameters. 

Next, in decision step 210, the routine 200 determines whether the entry of the 
long haul network parameters is complete. If so, control transfers from step 210 to step 
212. Otherwise, control loops to step 208. In step 212, the routine 200 utilizes the 
entered network parameters to recommend an optical fiber type. Next, in decision step 
214, the routine 200 determines whether the user has chosen to terminate the routine. If 
so, control transfers from step 214 to step 216 where the routine 200 ends. Otherwise, 
control transfers from step 214 to step 204. 

In step 204, when the metropolitan network is selected by a user, control 
transfers to step 218. In step 218, the routine 200 allows a user to change various 
metropolitan network parameters. Next, in decision step 220, the routine 200 
determines whether the entry of the metropolitan network parameters is complete. If 
so, control transfers from step 220 to step 222. Otherwise, control loops to step 218. In 
step 222, the routine 200 utilizes the entered metropolitan network parameters to 
recommend an optical fiber type. Next, control transfers from step 222 to step 214. 
Thus, an optical fiber selection routine has been described that allows a user to choose a 
particular network type (i.e., a metropolitan or long haul) and enter associated network 
parameters that are used by the routine to recommend an appropriate optical fiber type. 

A flow diagram further illustrating an exemplary method for recommending an 
appropriate optical fiber type, as set forth in steps 212 and 222, based on input from a 
user, is set forth in Figs. 2B and 2C, respectively. Turning to Fig. 2B a metropolitan 
network recommendation subroutine 222A is further illustrated. In step 226, the 
subroutine 222A is initiated. Next, in decision step 228, the subroutine 222A 
determines whether the user has chosen to implement a single channel network or 
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wavelength division multiplexed (WDM) network. If a single channel network is 
selected, control passes from step 228 to step 230, where the subroutine 222 A 
recommends SMF-28™ fiber. If a WDM network is chosen, control transfers from 
step 228 to decision step 232, where the subroutine 222A determines whether the IOF 
5 rings of the network are greater than 80km. If so, control passes to step 230. 

Otherwise, control passes from step 232 to decision step 234, where the subroutine 
222A determines whether the initial time division multiplexed (TDM) rate is lOGbit/s. 
If so, control transfers from step 234 to step 238, where the subroutine 222 A 
recommends LEAF® fiber. Otherwise, control transfers from step 234 to step 236, 

1 0 where the subroutine 222 A recommends MetroCor fiber™. 

Moving to Fig. 2C a long haul network recommendation subroutine 212A is 
further illustrated. In step 242, the subroutine 212A is initiated. Next, in decision step 
244, the subroutine 212A determines whether the user has chosen to implement an 
initial TDM rate equal to 2.5Gbit/s. If an initial TDM rate equal to 2.5Gbit/s is 

15 selected, control passes from step 244 to step 246. In step 246, the subroutine 212A 

determines whether the user chose to upgrade to a higher rate in the future. If so, 
control transfers from step 246 to decision step 250. Otherwise, control transfers from 
step 246 to step 248, where the subroutine 212A recommends SMF-28™ fiber. In step 
250, the subroutine 212A determines whether the user chose an initial cable capacity 

20 less than 40Gbit/s. If so, control transfers from step 250 to step 248, where the 

subroutine 212A recommends SMF-28™ fiber. Otherwise, control passes from step 
250 to step 252, where the subroutine 222A recommends LEAF® fiber. 

Fig. 3 depicts an exemplary optical fiber selection guide web page 300, that is 
typically displayed after an authorized user logs into a manufacturer web site and 

25 selects the fiber selection guide link. As shown in Fig. 3, the web page 300 allows a 

user to select either a metropolitan or long haul network type. If the metropolitan link 
is selected, a metropolitan network type web page 400 (see. Fig. 4A) is displayed. The 
user can then modify various default network parameters by selecting an appropriate 
drop-down box. 

30 For example, as shown in Fig. 4A, a user can change the interoffice (IOF) ring 

circumference, a number of office business rings, a business access ring circumference 
and a channel plan. The user can then return to the fiber selection guide web page 300, 
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by selecting a previous button, or go to a next web page by selecting a next button. 
When a WDM channel plan is chosen and a user selects the next button, a second 
metropolitan network type web page 402 (see Fig. 4B) is displayed. As shown in Fig. 
4B 3 a user can change an initial TDM rate, choose a future TDM upgrade rate, choose 
5 an initial "lit" channel count, choose a maximum channel count per fiber pair and 

choose an estimated fiber count. When a single channel plan is chosen and a user 
selects the next button, a third metropolitan network type web page (not shown) is 
displayed. The third metropolitan network type web page preferably allows a user to 
choose an initial TDM rate, a future TDM upgrade rate, an initial "lit" fiber count, an 
10 estimated fiber count and an operating wavelength. When a user selects a next button 

from the metropolitan network type web page 402 or the third metropolitan network 
^? type web page, the fiber selection routine provides a selected optical fiber type in a 

03 metropolitan type selection web page (not shown). The user can also select a previous 

CP 

j; button from the metropolitan network type web page 402 or the third metropolitan 

% 1 5 network type web page and return to the web page 400, where the user can then change 

W the parameters associated with the web page 400. 

rg Referring again to the fiber selection guide web page 300, shown in Fig. 3, 

f\ when a user selects the long haul link, the long haul network type web page 500 (see 

Up Fig. 5) is provided. Utilizing the web page 500, a user can then change an average 

S 20 unregenerated link length, a number of links, a TDM rate, a future TDM rate, an initial 

channel count, a maximum channel count (per fiber) and a number of fibers in a cable. 
When a user selects a next button from the web page 500, the fiber selection guide 
provides a selected long haul network type in a long haul network type selection web 
page (not shown). Alternatively, a user can return to the fiber selection guide web page 
25 300 by selecting a previous button from the web page 500. The web pages shown in 

Figs. 3, 4 A, 4B and 5 are exemplary and are shown merely for illustration of 
appropriate user interfaces. It should be appreciated by one of ordinary skill in the art 
that various other types of interfaces, network parameters, network types and optical 
fiber types can be readily implemented, if desired. 
30 As shown in Fig. 3, the product design tool preferably also provides a 

dispersion calculator and a spectral attenuation calculator. A suitable method for 
determining the spectral attenuation of a given optical fiber is known as the "Hanson 
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Predictive Matrix Method," which is described in U.S. Patent No. 5,534,994, which is 
hereby incorporated herein by reference in its entirety. The dispersion calculator 
preferably electronically provides at least one of a wavelength dependent dispersion 
value, a graph of dispersion over a wavelength range and a specification for the 
selected optical fiber type to the user. The spectral attenuation calculator preferably 
electronically provides at least one of a wavelength dependent attenuation value, a 
graph of attenuation over a wavelength range and a specification for the selected optical 
fiber type to the user. 

Accordingly, an optical fiber selection system and method have been described, 
which automatically selects an appropriate optical fiber type for a communication 
network, based on input from a user. Initially, at least one technical parameter that is 
associated with the proposed communication network is electronically received from a 
user. Next, an optical fiber type for the communication network is recommended 
based on the at least one technical parameter. Finally, the recommended optical fiber 
type is electronically provided to the user. The above described system and method 
advantageously reduces the cost and the amount of time associated with selecting an 
appropriate optical fiber type for a proposed communication network. 

It will become apparent to those skilled in the art that various modifications to 
the preferred embodiment of the invention as described herein can be made without 
departing from the spirit or scope of the invention as defined by the appended claims. 



